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and the logarithms to the base 10 be found formally, these reduce respectively, to 
the following: 

(1") 2136 log 2 = 643, 

(2") 37 log 3 = 2 + 52 log 2, 

(3") log 5 = 1 - log 2, 

(4") 9 log 7 = 1 - 5 log 2 + 17 log 3, 

(5") 6 log 11 = 11 - 7 log 2 - 2 log 3 - 2 log 7, 

(6") 7 log 13 = 2 + 4 log 2 - log 3 + 6 log 7, 

(7") 5 log 17 = - 2 + 8 log 2 + log 3 + 5 log 7 + log 11, 

(8") 2 log 19 = - 3 - log 2 + 3 log 3 + 2 log 11 + log 13 + log 17, 

(9") log 23 = - 2 - log 2 + 2 log 11 - 3 log 13 + 4 log 17, 
(10") log 29 = - 2 + 2 log 2 + 3 log 3 + log 7 - 2 log 11 + 5 log 13 

+ 2 log 17 - log 19-3 log 23. 
These relations may be used as recursion equations to determine approxi- 
mately the logarithms of the first few primes. When solved successively it is 
found that log 2 is given correctly to six places, so that its powers up to 1024 
are correct to five places, and each of the other primes has its logarithm given 
correctly to at least five decimal figures. 

These relations are found to be ample for completing correctly the construc- 
tion of a four-place logarithm table, by use of linear interpolation when once 
the logarithms of all numbers of three significant figures or less, obtainable as 
powers and products of the above primes, have been written down. For ex- 
ample, between the logarithm of 23 and the logarithm of 29, we have without 
interpolation and by mere use of the fact that the logarithm of a product is 
equal to the sum of the logarithms of the factors, the logarithms of 24, 25, 26, 
27, 28, as well as of such numbers, for example as, 25.6. With a little ingenuity 
(such as would be illustrated in determining the logarithm of 7, from the loga- 
rithms of 2, 3, and 5, by the relation that 49, lies between 48 and 50), a five- 
figure table with at most very few errors can be obtained from the above 
relations. 

These relations have been found by an extension of the continued fraction 
algorithm, and for the accuracy desired simpler relations do not appear to exist. 
This alternative method of constructing or checking logarithm tables is 
believed to be new. 
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A First Course in Nomography. (Bell's Mathematical Series.) By S. Beodet- 
sky. London, G. Bell and Sons, 1920. 12 + 135 pages. Price 10 shillings. 
Preface: "In many branches of science, in engineering practice, in technology, in industry 
and in military science, Nomography is a recognized means of carrying out graphical calculations. 
The ballistic constant in gunnery, flame temperature in the research of coal-gas combustion, the 
angle of twist in a thread of given thickness with a given number of turns per inch, the conversion 
of counts in the textile industry, can all be calculated by means of nomograms. Nomographic 
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charts are simple and certain in use, "so that calculations formerly entrusted to skilled and re- 
sponsible computers can now be safely left to the care of a comparatively unskilled subordinate. 
It is the object of this First Course to offer a clear and elementary account of the construction 
and use of such charts. 

"The method of treatment chosen is based on experience gained in the making of nomograms 
for various technological departments in the University of Leeds, and in other ways. It is a 
treatment that should be found useful by the reader who desires to become acquainted both with 
the theory of nomography and with its practical use. Chapter III begins the nomography proper, 
but the reader is advised to study Chapters I and II first, in order to see how the nomograms in 
Chapter III can be constructed. Special attention is directed to §§49-50 in Ch. IV, and to 
Chapter VIII. Answers have been purposely omitted, even where the examples lead to numerical 
results. . . ." 

Contents: List of diagrams and index of nomograms, ix-x; Historical sketch, xi-xii ["When 
Descartes invented Coordinate" Geometry, he put at the disposal of mathematicians a powerful 
weapon that has led to phenomenal advances in all branches of mathematical science. For the 
purpose of practical use in calculations by means of graphical representation on a plane, the number 
of variables that can be used is obviously restricted to two. This limitation was removed by 
Buache (1752), who introduced the method of contours — now incorporated in all atlases and 
surveys. By means of contours it is possible to deal with three quantities at once, whilst they are 
all represented on one plane, as, e.g., in indicating the variation in the height of land or the depth 
of the sea. This sufficed for a time, but the extraordinary growth of railway systems all over the 
world led to important developments by Lalanne (1841), Massau (1884), and Lallemand (1886). 

"The idea of using collinear points, which constitutes the chief beauty of the method of the 
present book, was developed by d'Ocagne (1884). It was d'Ocagne, too, who applied the name 
Nomography to this method, in his book Les caleids usuels effectue's au moyen des abaques (1891). 
Since then further extensions have been made by d'Ocagne and others. 

"In recent years the utility and convenience of nomography have been increasingly realized, 
and the subject has gained in importance and recognition, particularly in engineering practice. 
It is, in the main, a product of French mathematical genius. Articles have appeared in one 
or two English journals, and excellent accounts of the subject in English are to be found in Hezlett's 
(sic) Nomography (Royal Military Institution, Woolwich) and Lipka's Graphical and Mechanical 
Computation (Wiley, New York). 

"But the reader who is interested in the subject cannot do better than read d'Ocagne's 
excellent TraitS de Nomographic (G. Villars, Paris, 1899)"]; Introduction, 1-5; Chapter I: 
Nomograms for addition and simultaneous equations, 6-22; II: Generalized nomograms for 
addition and subtraction, 23-45; III: Nomograms for multiplication and division, 46-64; IV: 
Nomogram with two parallel scales. Quadratic equations, etc., 65-88; V: Generalized theory 
of nomograms with two parallel scales. Parallel coordinates, 89-99; VI: Nomograms with 
trigonometrical functions, 100-108; VII: Nomograms with intersecting scales, 109-117; VII: 
Practical and automatic construction of nomograms. Empirical nomograms. Practical details, 
118-135. 

Lecons sur Vintegration des Equations aux derivees partielles du premier ordre. 

Par Edouaed Gouesat. Deuxieme Edition revue et augmentee. Paris, 

Hermann, 1921 [published October, 1920]. 2 + 459 pages. Price 40 francs. 

The first edition of this work appeared in 1891. In the present edition con- 
siderable change has taken place and the work as a whole is nearly one third larger. 
Goursat remarks in the preface : 

"Dans cette nouvelle Edition, on a conserve 1 le plan general de ces Lecons. Seuls les premiers 
Chapitres, relatifs aux theoremes d'existence et aux equations lineaires, ont 6t6 assez profond6- 
ment remanies. Dans la suite, on a simplement modifie' quelques demonstrations et complex 
certains resultats. 

C'est aussi pour ne pas bouleverser l'ordre suivi dans l'eclition originale que je n'ai pas introduit 
dans ce Volume la m^thode de Pfaff . Cette importante m&thode sera exposes, avec les developpe- 
ments qu'elle merite, dans un autre Ouvrage, specialement consacre' au Problbme de Pfaff et a ses 
generalisations, et qui paraitra, je l'espere, prochainement." The publisher expects that this 
new volume will be ready in September, 1921. 



